In the following I present a summary of results which will be published in full detail, probably after some delay, in Proceedings American Academy of Arts and Sciences. Methods recently devised' by which the range of pressures open to experiment is increased to 50,000 kg./cm.2 are applied to a study of polymorphism in a number of inorganic compounds. Thirtyfive such compounds have been found to exhibit polymorphism in this pressure range, and the transition parameters (pressure, temperature, change of volume and latent heat) for these transitions have been determined. In addition, more than 50 other compounds have been examined for polymorphism with negative results.
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Rough average values of the parameters of the 20 of these substances which are best adapted to this sort of summary are collected in the table. The temperature range of the measurements was from -79°C (solid CO2 temperature) to 2000; the average temperature referred to in the table was about 100°C. In the detailed paper will be found complete diagrams and numerical tables giving the various parameters as a function of pressure and temperature.
The 15 substances found to exhibit high pressure polymorphism not given in this summary are: AgCl, AgBr, HgI2, GeI2, PbI2, Cr2O3, AgCN, NaNO2, CsNO3, NaIO4, KC103, CsIO4, NH4C0O4, Na2SO4 and KMnO4.
For some of these the transitions are sluggish or obscure, while for others the variation of the parameters is so great as to make it undesirable to summarize with a single number. Of these PbI2 has two transition lines (3 modifications) Very roughly, and with due regard for the small number of examples, one may say that the number of examples falls off geometrically as the number of phases increases arithmetically, which means that the chance that a substance will exhibit polymorphism with increasing pressure is independent of whether it has already exhibited polymorphism at some lower pressure.
The latent heat of the transition will be found to exhibit no statistical trend with increasing pressure. The energy change during the transition, AE = L-pAv, on the other hand tends statistically to increase proportionally to the pressure, since neither L nor Av have any statistical trend with pressure. This means that on the average the thermal effect becomes continually relatively less important, and that the mechanical effect, expressed by the pAv term, comes to dominate. Under familiar conditions at low pressures the heat usually dominates the situation, so that for a transition of the normal type (high temperature phase having the larger volume) the high pressure modification has a smaller energy content than the low pressure phase, the energy which flows out as latent heat when the transition runs not being compensated by the inflowing mechanical work. Among the transitions examined here, however, the latent heat overbalances the mechanical work in only 22 per cent of the cases, so that the internal energy of the high pressure modification is greater in 78 per cent of the cases. This is strikingly different from the situation for melting, since in all known cases, and up to 12,000 kg./cm.2, the latent heat overbalances the mechanical work by a large amount.
Schottky's theorem gives the change of the total internal kinetic energy under our conditions: AEkin = 4pAv -L. The latent heat, L, is so far overbalanced by the term 4pAv that for this rough discussion we may disregard L and put AEk = 4pAv. Since Av is necessarily negative, it follows that the total internal kinetic energy decreases on passing from the low to the high pressure phase. Part of AEki arises from the change in the zero point energy, which we may plausibly expect to increase on passing to the high pressure modification. The part of AEki. arising from the internal motions of the electrons in the atoms and molecules must therefore decrease by more than 4pAv. If the atoms in the solid preserve anything approaching to the same over-all electronic structure that they have in the isolated condition, this must mean an increase in the size of the atom on passing to the high pressure form. This result is so highly paradoxical that one seems almost driven to the conclusion that an important fraction of the electrons are in an essentially different state from that in the free atoms, and that polymorphic transition involves an important change in the state of these electrons. It suggests itself, therefore, that the clue to the explanation of these polymorphic changes, which up to now has so obstinately resisted theoretical attack, is to be found in something similar to the cooperative phenomena between the electrons of the entire structure which are already known to be determinative for electrical resistance.
